Improved insulin sensitivity by rapamycin is associated with reduction of mTOR and S6K1 activities in L6 myotubes.
This study was designed to evaluate the role of mammalian target of rapamycin (mTOR)/p70S61 kinase (S6K1) pathways in ER stress-induced insulin resistance in L6 myotubes. Pretreatment with 5μg/ml of tunicamycin or 600nM thapsigargin for 3h decreased insulin-mediated tyrosine phosphorylation of IRS-1 and glucose uptake, and increased the level of mTOR/S6K1 phosphorylation in L6 myotubes. However, the inhibition of mTOR activity by rapamycin (inhibitor of several intracellular pathways including S6K1 pathways) reversed the ER stress-reduced tyrosine phosphorylation of IRS-1 and glucose uptake. Furthermore, pretreatment of cells with rapamycin decreased ER stress-induced phosphorylation of mTOR and S6K1. Interestingly, inhibition of mTOR by rapamycin did not affect ER stress markers such as PERK and JNK activity under the ER stress condition. Similar results were obtained with or without pretreatment with tunicamycin in the absence or presence of S6K1 RNAi. Moreover, S6K1 RNAi-mediated knockdown preserved insulin-stimulated Akt phosphorylation and glucose uptake in ER-stressed L6 myotubes, which was blocked by the phosphatidylinositol 3-kinase inhibitor wortmannin. Taken together, these results suggest that rapamycin improved ER stress-induced insulin resistance via inhibition of mTOR/S6K1 hyperphosphorylation in L6 myotubes.